This paper analyses the occurrence and nature of high-value deposits in selected euro area countries and the determinants of a household's propensity to possess them. The analysis is conducted on household-level data and based on logistic regression. Due to the rarity of high-value deposits in euro area households, the sample of households surveyed is balanced in accordance with G. S. Maddala's approach. The results reveal considerable diversification in high-value deposits as a proportion of total deposits in euro area households. Some of the features of households and reference persons, such as attitudes to financial risk, saving aims, overall investment preferences, and the priority accorded to deposits compared to other financial assets, suggest that highvalue deposits are of a long-term nature. The study finds that wealth, and certain sociodemographic characteristics, have a statistically significant influence on the likelihood of holding high-value deposits.
Introduction
Following the recent financial crisis, greater importance has been attached to stable funding for credit institutions. The new approach has been reflected in European Union regulations developed since 2013.
The introduction of the Liquidity Coverage Ratio (LCR) and the Net Stable Funding Ratio (NSFR) provides a powerful indication of the importance of stable funding for credit institutions in both the short and long run. Funding must be sufficient to ensure that, even in periods of stress, these institutions perform safely. EU provisions (EU 2013a (EU , 2013b concentrate on retail deposits and on household deposits in particular. Not all deposits are, however, defined in the same way. The shocks experienced in 2008-09 revealed certain features of deposits that make them more vulnerable. One such feature is that deposits of at least EUR 500,000 are regarded as very high value deposits. Regardless of local resistance to shocks, local standards of living, or the financial investment preferences of local households, this threshold now applies throughout the EU. Does it make sense to apply uniform regulation to a group of heterogeneous countries?
Based on household-level data from the Eurosystem Household Finance and Consumption Survey (HFCS), the aim of this paper is to investigate high-value household deposits and their determinants in 15 euro area countries. Respondents' propensity to possess deposits of this kind are analysed using a logistic regression model with reference to Maddala's approach to balancing the sample in the case of rare events (Maddala 2006) .
Attempts are made to find answers to the following questions: 1. What proportion of household deposits in the euro area countries are high-value deposits?
2. With respect to financial standing and socio-demographic features, do the owners of high-value deposits form a single group in the euro area?
3. What are the determinants of a household's propensity to possess high--value deposits in the euro area?
The following hypothesis is tested: Households with high-value deposits are associated with a particular financial standing and with specific socio--demographic features. Though the frequency of households with high-value deposits is not identical for each state in the euro area, it is still possible to identify common sets of characteristics which influence their propensity to possess high-value deposits. It may be the case that, while the EU's uniform regulatory framework makes domestic credit institutions more resilient, the benefits of the "one size fits all" approach are limited due to heterogeneity.
Following the introduction, the paper presents a survey of the related literature, before proceeding to an account of the regulatory approach to high-value household deposits. There follows a description of the data and methodology employed to study the occurrence of high-value household deposits in the euro area and the determinants of households' propensity to possess them. The results are then set out and conclusions are drawn.
Related Literature
The literature on the funding stability of credit institutions discusses matters of importance during short-term crises and over longer periods of time. They include sources of funding for banks (Diamond & Rajan 2001 , Borio 2009 , Huang & Ratnovski 2011 , financial assets held by households (Du Caju 2013) , the connections between the limits of deposit insurance systems (DIS) and the way that individuals perceive risk (Karas, Pyle & Schoors 2013 , Brown, Guin & Morkoetter 2013 , Acharya & Mora 2015 , the relationship between deposit outflows and incidents of financial turmoil (Cussen, O'Leary & Smith 2012) , the links between downturns on commercial paper markets and deposit transfers (Pennacchi 2006 , Gatev, Schuermann & Strahan 2009 ), the impact of interest rates on deposit outflows (Acharya & Mora 2012) and the correlation between deposit outflows and loan availability (Acharya, Almeida & Campello 2013) . Some papers compare countries according to the purposes of household saving, with a focus on deposits as a component of household financial asset portfolios (Teppa et al. 2015) .
In view of the implementation of the EU's uniform post-crisis regulations, the question of the stability of household deposits has lost none of its relevance. The paper is among the first to investigate the uniform regulation from the perspective of high-value household deposits and their determinants.
The Regulatory Approach to High-Value Household Deposits
The EU regulatory framework on the funding stability of credit institutions was based on the Basel III Accord of December 2010 (BCBS 2010). For LCR, it distinguished stable deposits as those with low rates of outflows of 5% or 3% and less stable deposits as those with outflow rates of 10% (BCBS 2013). In both cases, the run-offs were assumed as minimum floors. The adoption of increased outflow proportions was left to individual jurisdictions, which would have a sharper picture of the behaviour of local depositors in a period of stress. Though the high-value deposits could be counted among the less stable, the Basel Committee on Banking Supervision did not indicate any particular threshold for them (BCBS 2013) .
The framework of the EU regulations on the funding stability of credit institutions is available in the in the package "Capital Requirements Directive IV and Capital Requirements Regulation" issued in 2013. The quality of funding was discussed within the terms of LCR and NSFR.
In 2013, the package was supplemented by the European Banking Authority (EBA) guidelines on the assessment of LCR at the EU credit institutions (EBA 2013a). They listed the factors determining higher outflows of retail deposits, pointing out the significance of their value. If the sum of deposits held by one client at one entity was in excess of EUR 100,000, or above the limit of a local deposit guarantee scheme (and in any case no higher than EUR 500,000), the deposit was to be regarded as of high value. The EBA also proposed a category of very-high deposits exceeding EUR 500,000. The conclusion could be drawn that there was a high risk of outflows of high-value deposits and a very high risk of outflows of very high value deposits.
The detailed information regarding less stable retail deposits, including household deposits, in periods of stress was presented by the European Commission (EC) in its delegated act in 2014 (EU 2015) . Deposits exceeding EUR 500,000 were defined as high-value deposits and presented as the ones liable to increased volatility. The additional category proposed by the EBA was therefore not adopted.
The evolution of the EU definition of deposits with increased outflows, and the lack of formal empirical analysis in the individual countries regarding this issue, raised doubts about the appropriateness of the adopted limit of EUR 500,000 and thereby prompted the present study.
Data and Methodology
Fifteen euro area states were studied: Austria, Belgium, Cyprus, Finland, France, Germany, Greece, Italy, Luxembourg, Malta, the Netherlands, Portugal, Slovakia, Slovenia and Spain. They were selected due to the availability of the required information. The study was based on quantitative and qualitative data from the Eurosystem HFCS and was focused on households possessing high-value deposits. It should be noted that the database did not provide information on whether the sums above EUR 500,000 were held in one or more credit institutions. The sets of variables were organised as follows: The first part of the study elicited answers to the following questions: What is the position of large deposits among all household deposits in the euro area countries? Regarding their financial standing and socio--demographic features, do the owners of high-value deposits represent a single group in the euro area? A number of the above variables were used to identify the characteristics of households and reference persons with high--value deposits. The variables also had the potential to reveal whether the deposits were stable or unstable. The variables from the following sub-sets were applied: size (N): NHM, NME; wealth (W and W'): WRA, WFA, WHD, WSD, WVD, W'GI; declared attitudes to risk (IA): IA 1-4; saving aims (S): SPH, SOP, SFB, SFA, SUE, SPD, SOA, SES, SBQ, SAS; age of reference person (A).
The second part of the study attempted to answer the following question: What are the determinants of the propensity of euro area households to hold large deposits? A number of variables were employed to identify them. As well as numerical variables: wealth (W) and household size (N), these were dummies from the following subgroups: age (A), education (E), gender (G), declared attitudes to risk (IA), labour status (L), marital status (M), countries (C) and wealth (W'). The variables were applied in the logit model described by the following formula:
All of the observations of high-value deposits were enabled to form a dummy Y, which represented the fact that households owned high-value deposits (if the household has a large deposit Y = 1, otherwise Y = 0). Hence, the variable y i ) could be defined as a household's propensity to hold a deposit exceeding EUR 500,000 (Maddala 2014) or as the probability that a household possesses a high-value deposit resulting from the occurrence of particular characteristics (Ulman 2011) .
The first wave of HFCS includes 265 households with large deposits. The significant difference between that number and the remaining households, which did not possess such deposits, prompted the decision to balance the sample (Maddala 2006) . As a result, a random subset of a further 265 households, this time without large deposits, was taken. The final sample considered in the analysis therefore consisted of 530 households.
Both types of variable -quantitative and qualitative -were applied in this part of the study. Some of the quantitative variables were converted into categorical variables, that is: total real assets (WRA), gross income (WGI), net wealth (WNW), total financial assets excluding deposits (WFA) and age of reference person (A) (Podolec, Ulman & Wałęga 2008) . As the levels of these features were highly diverse, they were divided into three categories: low, medium and high. The boundaries of the assignment of characteristics to a particular category were determined by the values of quantile 0.33 (q 0.33 ) and quantile 0.66 (q 0.66 ). The levels were defined as follows (Table 1) : low level of the feature: x < q 0.33 ; medium level of the feature: q 0.33 ≤ x ≤ q 0.66 ; high level of the feature: x > q 0.66 . Table 1 shows that variables for 33% of the euro area households depicted values not exceeding the quotations for q 0.33 , while the remaining 67% depicted at least these sums. The quantile q 0.66 means that the characteristics of 66% of the households represented the values up to the specified level and the remaining 33% of households represented at least these values. In the next step, the categorical variables were converted into dummies, which were applied in the logit model. They referred to the low and high levels of the characteristics. The medium level was adopted as the base for comparison. As a consequence, total real assets (WRA) were converted into:
WRA LOW with a value of 1 when WRA < 245,000 and 0 in all other cases; WRA MEDIUM with a value of 1 when 245,000 ≤ WRA ≤ 979,300 and 0 in all other cases; WRA HIGH with a value of 1 when WRA > 979,300 and 0 in all other cases. The remaining variables, except age (A), were treated in the same way. The quantiles for age indicated only the boundaries deciding the assignment of households to particular categories. The variable A LOW took a value of 1 when A ≤ 50 years old and 0 in all other cases; A MEDIUM took a value of 1 when A ≤ 65 years old and 0 in all other cases; A HIGH took a value of 1 when A > 65 years old and 0 in all other cases.
Parameter estimates from multiple regression models 3 were used as initial values of the parameters in the logit models.
Results
The first part of the study analysed the significance of high-value deposits (WHD) and the characteristics of the depositors in individual countries.
The data disclosed that only small proportions of households declared high-value deposits in the national samples which, in the Slovakian and Slovenian cases, revealed no high-value deposits whatsoever. The proportion of households holding high-value deposits was greatest in the Spanish case (2%). These proportions were consistent with the share of all high-value deposits in total deposits at the domestic level (Figure 1 ). In some member states, however, the impact of high-value deposits on the overall total was significant. In Spain, for example, high-value deposits constituted 41.3% of total household deposits, while they made up 25.9% of total household deposits in Belgium and 22.7% in Luxembourg. The proportion of high--value deposits in total deposits was, at 10-15%, also notable in Cyprus, France, Austria and Portugal. These results indicate that high-value deposits play an important role in the funding of selected MFI sectors in the euro area. Building detailed profiles of the people who hold them could be the key to understanding the volatility of high-value deposits in the individual euro area states.
There was considerable diversification in the amounts of high-value deposits held in the euro area (Table 2) , which was expressed in a coefficient of variation (CV) of 12-124%. The highest amounts were noted in Belgium and Luxembourg and the lowest in Cyprus and Finland. The median for high-value deposits varied from EUR 550,000 in Cyprus to EUR 833,357 in Spain. The minimum levels were close to the adopted threshold almost everywhere, while the maximum levels lay in a range from EUR 700,000 in Cyprus and EUR 7,050,000 in Spain. It can be assumed that at least some proportion of the diversity between countries was the result of the heterogeneity of households, which was described by characteristics such as size (NHM, NME), wealth (WRA, WFA, WSD, WVD, W'GI), declared attitudes to risk (IA), saving aims (S) or age of the reference person (A). The variables are summarised in Table 3  and Table 4 .
The average number of household members did not exceed three in any of the countries studied. In only a few of them, however, was there more than one person in employment. The most frequent attitudes to risk were "willing to take average financial risks" and "unwilling to take any financial risks". These outlooks could suggest that high-value deposits are stable. If that were so, the regulatory approach may not be appropriate. The most common saving aims of the households surveyed -provision for old--age and bequests -also revealed the long-term nature of the deposits. The households demonstrated considerable diversification in the total real assets and total financial assets they held. It should be noted that past gifts and inheritances accounted for the financial position of a large proportion of households, which was therefore not the result of wise investment decisions. Deposits dominated financial assets in Belgium, Finland, France, Italy, Luxembourg, the Netherlands and Portugal. Other than in the Netherlands and Malta, the average value of real assets exceeded the average value of financial assets (excluding deposits). This may suggest that lower-risk investment in real estate, vehicles or valuables -rather than in riskier mutual funds, bonds or publicly-traded shares -was the priority of households holding high-value deposits. The low-volatility of high-value deposits over the long term would appear to be confirmed by the average age of the reference persons and the reasons for saving that were most often given. The age of the reference persons was 49-66 in almost all of the countries 4 and, following modifications adopted in recent years, was lower than the retirement age. The first part of the study demonstrated that the role of high-value deposits in the funding of credit institutions was based on individuals at the domestic level. Furthermore, some of the characteristics of households suggested that this role was relatively stable. Insofar as it may prevent credit institutions from treating the deposits as stable and compel a report of reduced stability of funding to be submitted, the implementation of a uniform threshold of EUR 500,000 may become a burden in countries where high-value deposits account for the greatest proportion of total deposits.
The priority of the second part of the study was to identify sets of common features influencing the probability that a euro area household will possess a high-value deposit. These features can also be understood as ones that affect the propensity to hold a large deposit (Ulman 2011) .
The insufficient number of households with high-value deposits in some of the national samples forced the removal from the study of countries with less than nine such cases. A group of nine euro area countries, made up of Austria, Belgium, Cyprus, Germany, Spain, Finland, France, Italy and Luxembourg, remained to be analysed.
The study implemented four versions of the logit model, in which the potential factors describing the probability that a euro area household will possess a high-value deposit were:
1. WNW LOW, WNW HIGH -highlighting the significance of net wealth;
2. WNW LOW, WNW HIGH, WGI LOW, WGI HIGH, A LOW, AT, BE, CY, ES, FI, FR, IT, LU -taking account of net wealth and gross annual income (the main driver of net wealth), the lowest and highest values for the age for reference persons, and country affiliation; 3. WRA LOW, WRA HIGH, WFA LOW, WFA HIGH, A LOW, A HIGH, AT, BE, CY, ES, FI, FR, IT, LU -this is a modification of version 2 that refers to age, country of residence 5 , and to real and financial assets instead of net wealth and gross income; 4. MEM 16+, ETR, MAR, GMA, A LOW, A HIGH, AT, BE, CY, ES, FI, FR, IT, LU -referring to the socio-demographic features of a household and the country that it is in 6 . The first version of the logit model was the simplest. It tested the influence of household net wealth on the probability that a household would possess a high-value deposit. The WNW HIGH appeared as a statistically significant explanatory variable (Table 5) . A household's propensity to possess a high-value deposit increased when it appeared in the highest range for net wealth. This indicates that a way of living that places a high value on asset collection, while being wary of consumption and debt, was the favoured tendency. It can also be concluded that high-value deposits were an attribute of the most affluent households. Odds ratio = 69.31; correctly classified households -81.32%; chi-square (11) = 272.34; p < 0.0000
Source: author's own calculations based on Eurosystem HFCS data.
The odds ratio 7 confirmed that the classification of households in the analysed category was more precise than a random selection (the probability of correctly classifying households by this model was 69.31 times higher than of incorrectly classifying them). More than 80% of households were correctly classified. The likelihood ratio (LR) Chi-Square test confirmed the significant influence on the propensity to possess a high value deposit of 5 Germany was the base for comparison. 6 See footnote 5. 7 The odds ratio is defined as a multiplication of correctly classified observations in relation to a multiplication of incorrectly classified ones, with a given vector x i of explanatory variables. the variable under consideration and thus rejected the hypothesis that such an effect was absent.
The second version of the logit model, which employed a set of potential explanatory variables that included net wealth, gross income (the primary driver of net wealth), age of reference person and country of residence, confirmed the conclusions of the first. It was found that the propensity to possess a high-value deposit was weakest among households with low gross income and low net wealth. Whereas the probability of holding a high-value deposit decreased significantly where the reference persons were young, it increased where the factors of high net wealth and high gross income were present. Assuming that other independent variables hold constant, high-value deposits were more frequent in Spanish, Belgian and Austrian households than in those of the remaining countries analysed. It can be stated that the wealthiest households, that is, those in Spain, Belgium and Austria, whose reference persons were 51 years old, had the strongest propensity to possess high-value deposits. The results for version 2 of the logit model are presented in Table 6 . In this version, the odds ratio confirmed that the classification of households was better than a random classification with regard to the presented categories. More than 90% of households were correctly classified. The likelihood ratio (LR) Chi-Square test confirmed that the set of variables under consideration had a significant influence on the propensity of households to hold high-value deposits. The hypothesis of the absence of such effects was thus rejected.
It was found in the third version of the logit model that not all of the potential explanatory variables (components of net wealth: real and financial assets excluding deposits) entered the model. Only WRA HIGH, WRA LOW, WFA HIGH, A LOW, ES, BE, and AT were statistically significant. The results are set out in Table 7 . It should be noted that the dummies indicated that the same countries of residence as in version 2 had a positive impact on propensity to hold a high-value deposit. This means that the probability of possessing a high-value deposit appeared to be greater in those countries than in the remaining member states. The same conclusion could be drawn from the WRA HIGH and WFA HIGH variables. The propensity to possess a high-value deposit increased when a household had high real and financial assets. Conversely, if households did not tend to accumulate real assets, the probability of holding a high-value deposit decreased. Explanatory variable A LOW demonstrated that the willingness to possess high-value deposits among young reference persons was lower than in the other groups. This version of the logit model told us that real and financial assets in the highest range of classification, reference persons aged over 50 and residence in Spain, Belgium or Austria were the variables most strongly related in the euro area to holding high-value deposits. The results are set out in Table 7 . Odds ratio = 49.39; correctly classified households -87.52%; chi-square (7) = 379.25; p < 0.0000
As in previous versions, the odds ratio informed us that better results were obtained from households that had been classified rather than randomly classified. The probability of carrying out a correct classification of households based on this model was 49 times higher than of carrying out an incorrect one. Almost 90% of households were classified correctly. The likelihood ratio (LR) Chi-Square test confirmed that the set of variables under consideration had a significant influence on the propensity of households to hold high-value deposits and rejected the hypothesis that such effects were absent. It can therefore be concluded that all of the household characteristics implied in the model -real and financial assets in the highest range of classification, reference persons aged over 50 and residence in Spain, Belgium or Austria -had a significant impact on the propensity to possess high-value deposits in the area analysed.
The fourth version concerned only the impact of socio-demographic features on the willingness of households to hold high-value deposits. The following potential explanatory variables were statistically significant: NM16+, ETR, LSR, GMA, A LOW, A HIGH, ES, AT, BE, LU, CY, and FR. It should be noted that the dummies for these countries of residence had a positive impact on the probability that a household would possess a high-value deposit 8 . This means that the likelihood of possessing a high--value deposit was greater than in Germany, Finland and Italy. Because there was a greater chance that more of its members would be in employment, the probability of possessing a high-value deposit was boosted when the number of household members aged 16 or over was greater. The propensity to possess a high-value deposit also increased if the gender of the household's reference person was male and that person was at least 65 years old. Where the reference persons were young, though, the probability of holding a high-value deposit was lower. The probability was higher where reference persons had completed tertiary education. The propensity to hold high-value deposits among retired reference persons was lower than for groups belonging to other employment classifications. This version of the logit model told us that households with a greater number of members aged over 16 who are well-educated, male, aged over 65 and still in employment were most likely to hold high-value deposits. The results of the analysis are presented in Table 8 .
The odds ratio confirmed that the classification of households into the listed categories yielded better results than random classification. The probability of carrying out a correct classification of households by this model was 16 times greater than of performing an incorrect classification. Eighty per cent of households were classified correctly. The likelihood ratio (LR) Chi-Square test confirmed that the set of variables under consideration had a significant influence on the propensity of households to hold high--value deposits and rejected the hypothesis that such effects were absent. In conclusion, the socio-demographic features of households examined in this version of the model had a significant influence on the willingness of euro area households to hold high-value deposits. Though all of the versions of the logit model identified characteristics of euro area households likely to possess high-value deposits, it was difficult to point to the one with the best fit in the statistical sense: they all described the problem very well and from different perspectives. The results confirm the major impact of household wealth on the probability of holding a high--value deposit. Versions two, three and four detected that the youngest age category had a negative impact, and the two older categories a positive impact, on the propensity to hold high-value deposits. Of the countries under consideration, it was found that the households of Belgium, Austria and Spain had a significantly stronger propensity to possess high-value deposits. Version four of the logit model told us that households with the bracketed socio-demographic characteristics (a greater number of members aged over 16 who are well-educated, male, aged over 65 and still in employment) were most likely to hold high-value deposits.
Conclusions
The last financial crisis revealed the importance of stable funding if credit institutions are to be resilient and able to dispose of liquidity shocks. The current EU regulations describe household deposits of up to EUR 500,000 as stable. As they may impose unnecessary limits in countries where funding is reported as stable by supervisory authorities, such precise guidelines may, however, prove ineffective. The uniform threshold may thus become merely a needless benchmark serving only to make the regulation more complicated.
The first part of the study identified considerable diversification of high--value deposits in the households of the group of countries analysed. The proportion of respondents who declared that they held them was small: no greater than 2%. In some member states, however, the impact of high--value deposits on the overall total was significant. In Spain, for example, high-value deposits constituted 41.3% of total household deposits, while they made up 25.9% of total household deposits in Belgium and 22.7% in Luxembourg. The scale of these shares in funding did not imply, though, that household deposits were of poor quality. Particular features of households and reference persons, such as attitudes to financial risk, saving aims, a focus on real rather than financial assets, the prioritising of deposits among financial assets and the age of the reference persons, suggested instead that high-value deposits were of a long-term nature.
The second part of the study, which presented certain sets of features thought likely to increase the propensity of euro area households to possess high-value deposits, clearly demonstrated the significance of household wealth and socio-demographic characteristics for the occurrence of this propensity. Net wealth and its components appeared as features of primary importance, which leads to the conclusion that a style of life that places great value on accumulating financial and real assets was responsible for the availability of large deposits for credit institutions. The tendency to hold high-value deposits was relatively low among households with young reference persons. However, the need to possess large deposits in the other age subgroups may have been caused by the decreasing incomes that characterise later life. The logit model informed us that households in Belgium, Spain and Austria had a greater propensity, or capacity, to accumulate high-value deposits. It should be noted that the euro area states identified in the first part of the study were those whose credit institutions held the greatest amount of high-value deposits as a proportion of total household deposits. It is assumed that as a consequence the EUR 500,000 threshold may have a more negative influence on the funding stability of Belgian, Spanish and Austrian entities than it does on credit institutions in the remaining states.
